In vitro transcription of erythroid promoters using baculoviral-expressed human GATA-1: purification, physicochemistry, and activities.
GATA-1 is a cys-2/cys-2 zinc finger transcriptional activator that is required for erythrocyte development in chimeric mice and contributes to the expression of all erythroid genes studied to date, including the erythropoietin receptor, glycophorin B, and porphobilinogen deaminase genes. Transactivation by GATA-1 is mediated by either an amino-terminal acidic domain, R1, or an independent adjacent domain, R2, and may involve the coordinate action of cofactors (NF-E2, EKLF, and Sp1) which bind adjacent cis-elements. To directly assess mechanisms of transactivation, we have developed an efficient cell-free transcription system using recombinant human GATA-1 (rhGATA-1) expressed in SF9 cells. Levels of baculoviral expression of GATA-1 were > or = 200-fold higher than endogenous levels in erythroid K562 cells. Factors from each source were essentially equivalent in molecular weight and DNA binding properties, and highly similar in phosphotryptic peptide composition. Notably, DNA binding was inhibited following treatment with alkaline phosphatase. In both SF9 and K562 cells, GATA-1 occurred largely as heterogeneous multimers, thus complicating its isolation by standard procedures. However, significant purification of this factor (> or = 100-fold; > or = 75% purity) was accomplished via DNA affinity chromatography. In cell-free assays, this rhGATA-1 was shown to be remarkably active in transactivating model erythroid promoters. This work establishes an efficient in vitro system for direct analyses of mechanisms, cofactors, and functional domains of GATA-1 which regulate transcription at defined proximal promoters.